Military trainees have historically been susceptible to outbreaks of febrile respiratory illness (FRI). In the existing Department of Defense (DoD) FRI Surveillance System, a single, fixed epidemic threshold for FRI (1.5 cases/100 trainees/week) has been employed. Mathematical modeling has the potential to provide more sensitive alarm thresholds. Weekly FRI and population counts were recorded at four military training centers. Autoregressive modeling was used to generate expected case counts for the coming week and to set variable weekly alarm thresholds. A combination of variable and fixed alarm thresholds was used to detect FRI epidemics. Alarm status was updated each week as "green" (no epidemic), "yellow" (potential epidemic), or "red" (epidemic). At Fort Jackson, South Carolina, there were 34 (65%) green weeks, 7 (14%) yellow weeks, and 11 (21%) red weeks. The average FRI rates during green, yellow, and red weeks were 0.66, 0.81, and 1.21 cases per 100 trainees, respectively. Of the yellow weeks, 67% progressed to red status within 2 weeks. The current fixed alarm threshold was exceeded only two times during this period; both events were detected as red weeks by the experimental system. Similar results were seen at three other training centers. Autoregressive modeling identified epidemics detected by the current fixed threshold, as well as morbidity peaks below the fixed threshold. The system also correctly warned of approaching epidemics on several occasions. Adjusting the model to optimize sensitivity and specificity is under way. Variable alarm thresholds may be useful adjuncts to the traditional fixed alarm threshold for FRI at military basic training centers.
